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$0\leq l\in Z$ $\{\begin{array}{l}uv\end{array}\}\in C^{2}$
$\{\begin{array}{l}uv\end{array}\}=t(u^{l}u^{l-1}v\ldots uv^{l-1}v^{l})$
$\rho_{l}$ : $GL(2, C)arrow GL(l+1, C)$
$\rho_{l}(g)[_{v}^{u}J^{l}=(g\{\begin{array}{l}uv\end{array}\})^{l}$
$\rho_{l}$




cusp $\Omega\in S_{l+2}(\Gamma)$ $V$ 1-form $\mathfrak{d}(\Omega)$
(1) $\mathfrak{d}(\Omega)=\Omega(z)\{\begin{array}{l}z1\end{array}\}dz$
$\rho=\rho_{l}$
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(2) $f$ 1-cocycle




$f’( \gamma)=\int_{z_{0}’}^{z0}\mathfrak{d}(\Omega)+\int_{z0}^{\gamma z0}\mathfrak{d}(\Omega)+\int_{z0}^{\gamma z_{0}’}\mathfrak{d}(\Omega)$
$=f( \gamma)+\int_{z_{0}’}^{z0}(\mathfrak{d}(\Omega)-\mathfrak{d}(\Omega)\circ\gamma)$
(4) $f’( \gamma)=f(\gamma)+(\rho(\gamma)-1)\int_{z_{0}}^{z_{0}’}\mathfrak{d}(\Omega)$
$H^{1}(\Gamma, V)$ $f$ cohomology $z_{0}$
$p\in\Gamma$ $z_{0}’$ $p$ (4)
$f(p)=( \rho(p)-1)\int_{z_{0}’}^{z_{0}}\mathfrak{d}(\Omega)$
$f(p)$ coboundary $f$ parabolic
$\Gamma=SL$ (2, $Z$ ) $z_{0}=i\infty$
$\sigma=(\begin{array}{ll}0 1-1 0\end{array}), \tau=(\begin{array}{ll}1 10 1\end{array})$
(5) $f( \sigma\tau)=-(\int_{0}^{i\infty}\Omega(z)z^{t}dz)_{0\leq t\leq l}=-(i^{t+1}R(t+1, \Omega))_{0\leq t\leq l}$






$f(\sigma\tau)$ $Z[SL(2\dot{}, Z)]$ $1+\sigma\tau+(\sigma\tau)^{2}$ $1+\sigma$
$L(\mathcal{S}_{i}\Omega)$
$k=12,$ $\Omega=\triangle$








tor$=(s*tI^{\wedge}2+s*t+$ id; $A=$matker(tor); $B=$matker(s$+$ id);
C $=$matintersect($A,B$ ); $D=$matimage(C);













1), 2) $\varphi$ : $Rarrow\Gamma$ $(R, \Gamma, \varphi)$ $R$
Euclid
1. $\varphi(a)=\gamma_{0}\Leftrightarrow a=0.$
2. $a,$ $b\in R,$ $a\neq 0$ $q,$ $r\in R$
$b=qa+r, \varphi(r)<\varphi(a)$
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$Z$ $\Gamma=\{x\in Z|x\geq 0\},$ $\varphi(a)=|a|$ Euclid
$Q(\sqrt{5})$ $R$ $\Gamma$ $\varphi(a)=|N(a)|$ Euclid
$N(a)$ $a$
1.1. $(R, \Gamma, \varphi)$ Euclid $SL(2, R)$ $(\begin{array}{ll}a 00 a^{-1}\end{array})$ , $a\in R^{\cross},$
$(\begin{array}{ll}1 b0 1\end{array})$ , $b\in R,$ $(\begin{array}{ll}0 1-1 0\end{array})$
$SL(2, R)$ $G$ $G\neq SL(2, R)$
$\sigma=(\begin{array}{ll}0 1-1 0\end{array})$ $SL(2, R)\backslash G$
$\gamma=(\begin{array}{ll}a bc d\end{array})$ $\varphi(c)$
$\Gamma$
$\gamma=(\begin{array}{ll}a bc d\end{array})$ $c=0$
$\gamma=(\begin{array}{ll}a 00 a^{-1}\end{array})(\begin{array}{ll}1 a^{-1}b0 1\end{array})\in G$
$c\neq 0$ $a=qc+r,$ $\varphi(r)<\varphi(c)$ $q,$ $r\in R$
$\sigma^{-1}(\begin{array}{ll}1 -q0 1\end{array})\gamma= (_{a-qc}* **)\in G$
$\gamma\in G$






$f$ $f(\tilde{s}_{i})=s_{i},$ $1\leq i\leq m$ $G$ $\mathcal{F}$ $\pi$
$f\circ\pi=id,$ $\pi(1)=1$ $R=Ker(f)$ $g\in G$ $\tilde{g}=\pi(g)$
1.2. $R$ $(\tilde{s}_{i}\tilde{g})^{-1}\overline{s_{i}g},$ $1\leq i\leq m$
$(\tilde{s}_{i}\tilde{g})^{-1}\overline{s_{i}g},$ $1\leq i\leq m$ $\mathcal{F}$
$R_{0}$ $\overline{s_{i}g}\equiv\tilde{s}_{i}\tilde{g}mod R_{0},$ $g\in G$ $g$
$s_{i}^{-1}g$ $s_{i}^{-1}g\equiv\tilde{s}_{i}^{-1}\tilde{g}$ mod $r\in R$ $r=\tilde{s}_{i_{1}}^{\mathbb{E}1}\hat{\dot{s}}_{i_{2}}^{\epsilon 2}\cdots\tilde{s}_{i_{l}}^{\epsilon\iota},$
$i_{j}\in\{\underline{1,2,}\ldots, m\},$ $\epsilon_{j}=\pm 1$
$s_{i_{1}}^{\epsilon_{1}}s_{i_{2}}^{\epsilon_{2}}\cdots s_{i_{1}}^{\epsilon l}=1$
$s_{i_{1}}^{\epsilon 1}s_{i_{2}}^{\epsilon 2}\cdots s_{i_{l}}^{\epsilon l}\equiv\tilde{s}_{i_{1}}^{\epsilon_{1}}s_{i_{2}}^{\epsilon 2}\cdots s_{i_{l}}^{\epsilon\iota}mod R_{0}$
$1=s_{i_{1}}^{\epsilon\iota}s_{i_{2}}^{\epsilon 2}\cdots s_{i_{l}}^{\epsilon_{l}}\equiv\tilde{s}_{i_{1}}^{\epsilon_{1}}\tilde{s}_{i_{2}}^{t2}\cdots\hat{s}_{i_{l}}^{\epsilon_{l}}mod R_{0}$





$(\begin{array}{ll}a bc d\end{array})\in SL(2, Z)$ $PSL(2, Z)$
$\Gamma=$ PSL(2, Z),
$\sigma=(\begin{array}{ll}0 1-1 0\end{array}), \tau=(\begin{array}{ll}1 10 1\end{array})$
$\mathcal{F}$
$\tilde{\sigma},$
$\tilde{\tau}$ $f$ : $\mathcal{F}arrow\Gamma$
$f(\tilde{\sigma})=\sigma,$ $f(\tilde{\tau})=\tau$ $\pi$ : $\Gamma\ni\gammaarrow\tilde{\gamma}\in \mathcal{F}$
$\gamma=(\begin{array}{ll}a bc d\end{array})$ $c=0$ $a=d=\pm 1$ $\tilde{\gamma}=\tilde{\tau}^{a^{-1}b}$
$a=0$ $c=\pm 1$ $\tilde{\gamma}=\tilde{\sigma}\overline{\sigma\gamma}$ $\overline{\sigma\gamma}$
$a\neq 0$ $c\neq 0$ $(|c|, |a|)$
$\tilde{\gamma}$ $|a|<|c|$
$\sigma\gamma=(\begin{array}{ll}c d-a -b\end{array})$ $\overline{\sigma\gamma}$ $\tilde{\gamma}=\tilde{\sigma}\overline{\sigma\gamma}$
$|a|\geq|c|$ $c>0$ $t\in Z$ $|a+tc|<c$
$t$
$\tilde{\gamma}=(\begin{array}{l}1-t01\end{array})(\begin{array}{ll}1 t0 1\end{array})\gamma$
$\pi$ : $\Gammaarrow \mathcal{F}$
$f\circ\pi=id,$ $\pi(1)=1$ $\Gamma$ $\sigma$
$\tau$ $R=Ker(f)$
(1.1) $\tilde{\sigma}^{2}\in R, (\tilde{\sigma}\tilde{\tau})^{3}\in R$
1.3. $R$ $\tilde{\sigma}^{2},$ $(\tilde{\sigma}\tilde{\tau})^{3}$
$\tilde{\sigma}^{2},$ $(\tilde{\sigma}\tilde{\tau})^{3}$ $\mathcal{F}$
1.2 $\gamma\in\Gamma$







$\overline{\sigma\gamma}=\tilde{\sigma}^{-1}\tilde{\gamma}\equiv\tilde{\sigma}\tilde{\gamma}mod R_{0}$ (1.2) $a\neq 0$ $c\neq 0$
$|a|>|c|$ $\overline{\sigma\gamma}=\tilde{\sigma}\overline{\sigma\cdot\sigma\gamma}=$ (1.2)
$|a|<|c|$ $\tilde{\gamma}=\tilde{\sigma}\overline{\sigma\gamma}$ (1.2) $|a|=|c|$
$a=\pm 1,$ $c=\pm 1$ $c=1$
$\tilde{\gamma}=(\begin{array}{ll}1 a0 1\end{array})-(\begin{array}{l}0-1d1\end{array})=-(\begin{array}{ll}1 a0 1\end{array})\tilde{\sigma}-(\begin{array}{ll}1 d0 1\end{array})-,$







(1.3) $(|c|, |a|)$ (1.3)
(1.4) $\overline{\tau^{-1}\gamma}\equiv\tilde{\tau}^{-1}\tilde{\gamma}$ mod
$\tau\gamma=(\begin{array}{ll}a+c b+dc d\end{array}), \tau^{-1}\gamma=(\begin{array}{ll}a-c b-dc d\end{array})$
$c=0$ (1.3), (1.4) $c\geq 1$
(I) $|a|\geq c$
$|a+c|\geq c$ $t\in Z$ $t_{1}\in Z$ $|a+tc|<c,$ $|a+c+t_{1}c|<c$





$|a-c|\geq c$ $t\in Z$ $t_{2}\in Z$ $|a-c+t_{2}c|<c$
$\overline{\tau^{-1}\gamma}=(\begin{array}{ll}1 -t_{2}0 1\end{array})-(\begin{array}{ll}1 t_{2}0 1\end{array})\tau^{-1}\gamma-$
$t_{2}=t+1$ (1.4) $|a-c|<c$
(1.3) $\tau^{-1}\gamma$ $\tau\tau^{-1}\gamma\equiv$
$\tilde{\tau}\tau^{-1}\gamma mod R_{0}$ (1.4)
(II) $|a|<c$





(1.5) $\overline{\tau\sigma\tau\gamma}\equiv\overline{\tau\sigma\tau\gamma}$ mod $R_{0}$
$\sigma\tau\gamma=(\begin{array}{ll}c d-a-c -b-d\end{array})$ $|a+c|<c$
$\sigma\tau\gamma$ (1.5) $\overline{\sigma\tau\gamma}\equiv\overline{\sigma\tau\gamma}mod R_{0}$
(1.2) (1.3) $|a+c|\geq c$ $0\leq a<c$









$\sigma\tau^{-1}\gamma=(\begin{array}{ll}c dc-a d-b\end{array})$ $|c-a|<c$
$\sigma\tau^{-1}\gamma$ (1.6) $\overline{\sigma\tau^{-1}\gamma}\equiv\tilde{\sigma}\tilde{\tau}^{-1}\tilde{\gamma}$ mod






$G$ $Z[G]$ $G$ $M$ $G$
$0<n\in Z$ $C^{n}(G, M)$ $G^{n}$ $M$
$C^{0}(G, M)=M$ $d_{n}:C^{n}(G, M)arrow C^{n+1}(G, M)$
$(d_{n}f)(g_{1}, \ldots,g_{n+1})=g_{1}f(g_{2}, \ldots, g_{n+1})+(-1)^{n+1}f(g_{1}, \ldots, g_{n})$
(2.1)
$+ \sum_{i=1}^{n}(-1)^{i}f(g_{1}, \ldots, g_{i}g_{i+1}, \ldots, g_{n+1})$
$d_{n+1}od_{n}=0$ $\{C^{n}(G, M), d_{n}\}$
$Z^{n}(G, M)=Ker(d_{n}) , B^{n}(G, M)={\rm Im}(d_{n-1})$ .
$B^{0}(G, M)=\{0\}$ $C^{n}(G, M)$ $n$-cochain,
$Z^{n}(G, \Lambda I)$ $n$-cocycle, $B^{n}(G, M)$ $n$-cobounday coho-
mology $H^{n}(G, M)$ $\{C^{n}(G, M), d_{n}\}$ cohomology
$H^{n}(G, M)=Z^{n}(G, M)/B^{n}(G, M)$
2.1. $i=1$ $Z^{1}(G, M)$ $G$ $M$
$f(g_{1}g_{2})=g_{1}f(g_{2})+f(g_{1}) , g_{1}, g_{2}\in G$
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$B^{1}(G, M)=\{gm-m|g\in G, m\in M\}$
$G$ $M$ $H^{1}(G, M)=Hom(G, M)$
2.2. $i=2$ $Z^{2}(G, M)$ $G\cross G$ $M$
$g_{1}f(g_{2}, g_{3})-f(g_{1}g_{2}, g_{3})+f(g_{1}, g_{2}g_{3})-f(g_{1}, g_{2})=0,$ $g_{1,92,g_{3}\in G}$
(2.2) $1arrow Marrow\tilde{G}arrow^{\pi}Garrow 1$
( ) $g\in G$ $\pi(\tilde{g})=g$ $\tilde{g}\in\tilde{G}$
$gm=\tilde{g}m(\tilde{g})^{-1}, g\in G, m\in M$
$gm$ $\tilde{g}$ $M$ $G$
$f(g_{1}, g_{2})=\tilde{g}_{1}\tilde{g}_{2}(\overline{g_{1}g_{2}})^{-1}, g_{1}, g_{2}\in G$
$f\in Z^{2}(G, M)$ $f(g_{1}, g_{2})$ (2.2)
$H^{2}(G, M)$ (2.2) “ ”
$H$ $G$ transfer $T$ : $H^{n}(H, M)arrow$
$H^{n}(G, M)$ (Eckmann [E], [Y4]).
2.1. $G$ $H$ $M$ $G$ $G=$
$u_{i=1}^{r}x_{i}H$ $f\in Z^{n}(H, M)$ cohomology $c\in H^{n}(H_{-}tI)$
$n$-cocycl$e$ $T(c)\in H^{n}(G, M)$ $n$-cocycle
$f\in Z^{n}(G, M)$
$f(g_{1}, g_{2}, \ldots, g_{n})=\sum_{i=1}^{r}x_{i}f(x_{i}^{-1}g_{1}x_{p_{i}(1),92}x_{p_{i}(1)}^{-1}x_{p_{i}(2)}, \ldots, x_{p_{i}(n-1)}^{-1}g_{n}x_{pi(n)})$ .
$x_{p_{i}(l)}$
$\mathfrak{B}_{i}^{-1}g_{1}x_{p_{i}(1)}\in H, x_{p_{i}(l-1)}^{-1}g_{l^{X}p_{i}(l)}^{-}\in H, 2\leq l\leq n$
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${\rm Res}$ : $H^{n}(G, M)arrow H^{n}(H, M)$
$(2_{;}3)$ $To{\rm Res}(c)=[G:H]c,$ $c\in H^{n}(G, M)$ .





conj : $H^{n}(G, M)arrow H^{n}(t^{-1}Gt, M)$
${\rm Res}$ $H^{n}(t^{-1}Gt, M)$ $H^{n}(G_{t}, M)$
$T$ : $H^{n}(G_{t}, M)arrow H^{n}(G, \Lambda I)$ transfer
(2.4) $[GtG]=T$ oReso conj
(2.4) $GtG$ (2.4)
$\mathcal{H}(G,\tilde{G})arrow End(H^{n}(G, M))$ $\mathcal{H}(G,\tilde{G})$ $G,\tilde{G}$
Hecke $n=2$
([Y4]).
2.2. $c\in H^{2}(G, M),$ $f\in Z^{2}(G, M)$ $c$ 2-cocycle
$GtG=\sqcup_{i=1}^{d}G\beta_{i}$ $[GtG](c)$ 2-cocycle $h\in$
$Z^{2}(G, M)$
$h(g_{1}, g_{2})= \sum_{i=1}^{d}\beta_{i}^{-1}f(\beta_{i}g_{1}\beta_{j(i)}^{-1},\beta_{j(i)}g_{2}\beta_{k(j(i))}^{-1})$
$1\leq i\leq d$ $j(i)$ $k(i)$
$\beta_{i}g_{1}\beta_{j(i)}^{-1}\in G, \beta_{i}g_{2}\beta_{k(i)}^{-1}\in G$
$G$ $M$ $G$ $N$ $G$
$Ho$chschild-Serre
(2.5) $E_{2}^{p,q}=H^{p}(G/N, H^{q}(N, \Lambda f))\Rightarrow H^{n}(G, M)$
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$0arrow H^{1}(G/N, M^{N})arrow H^{1}(G, M)arrow H^{1}(N, M)^{G/N}$
(2.6)
$arrow H^{2}(G/N, l1/I^{N})arrow H^{2}(G, M)$
$H^{2}(G, M)$ MacLane ([K], \S 50)
$\mathcal{F}$ $G=\mathcal{F}/R$ $\pi$ : $\mathcal{F}arrow G$
$Ker(\pi)=R$ $gm=\pi(g)m,$ $g\in \mathcal{F},$ $m\in$ $\mathcal{F}$
(2.7) $H^{i}(\mathcal{F}, M)=0, i\geq 2$
(2.6)
$0arrow H^{1}(G, M)arrow H^{1}(\mathcal{F}, M)arrow H^{1}(R, M)^{G}arrow H^{2}(G, M)arrow 0$
(2.8) $H^{2}(G, M)\cong H^{1}(R, M)^{G}/{\rm Im}(H^{1}(\mathcal{F}, M))$
$R$ $M$ $B^{1}(R, M)=0,$ $H^{1}(R, M)=$
$Hom(R, M)$
$H^{1}(R, M)^{G}=\{\varphi\in Hom(R, l\mathfrak{l}’I)|\varphi(grg^{-1})=g\varphi(r), g\in \mathcal{F}, r\in R\}$
(2.8) $g\in \mathcal{F}$ $\pi(g)=\overline{g}$
2-cocycle $f\in Z^{2}(G, M)$ $(g_{1}, g_{2})arrow f(\overline{g}_{1},\overline{g}_{2})$ $M$
$\mathcal{F}$ 2-cocycle (2.7) 1-cochain $a\in C^{1}(\mathcal{F}, \Lambda I)$
(2.9) $f(\overline{g}_{1},\overline{g}_{2})=g_{1}a(g_{2})+a(g_{1})-a(g_{1}g_{2}) , g_{1}, g_{2}\in \mathcal{F}$
$\varphi=a|R$ $a$ $R$ $f$
$f(1, g)=f(g, 1)=0, \forall g\in G$
$r_{1},$ $r_{2}\in R$ (2.9)
$a(r_{2})+a(r_{1})-a(r_{1}r_{2})=0$
$\varphi\in Z^{1}(R, M)=Hom(R, M)$ (2.9)





$g\in \mathcal{F},$ $r\in R.$ $g_{1}=g,$ $g_{2}=g^{-1}$ (2.9)
$a(1)=0$
(2.11) $\varphi(grg^{-1})=g\varphi(r) , g\in \mathcal{F}, r\in R.$
$\varphi\in H^{1}(R, M)^{G}$ $a’$ (2.9) 1-
cochain $\varphi’=a’|R,$ $a’=a+b$ $b\in Z^{1}(\mathcal{F}, M)$
$\varphi$
$\varphi’$ $H^{1}(R, M)^{G}/{\rm Im}(H^{1}(\mathcal{F}, M))$
l-cochain $c$ coboundary $f$ (2.9) $a(g)$
$a(g)+c(\overline{g})$ $a|R$
$\omega$ : $H^{2}(G, M)arrow H^{1}(R, M)^{G}/{\rm Im}(H^{1}(\mathcal{F}_{i}M))$.
$\omega$
$f\in Z^{2}(G, M)$ cocycle (2.9)
$a\in C^{1}(\mathcal{F}, M)$ $\varphi=a|R\in H^{1}(R, M)^{G}$ $g\in G$
$\pi(\tilde{g})=g$ $\tilde{g}\in \mathcal{F}$ (2.9)





(2.12) $f(g_{1}, g_{2})=g_{1}a(\tilde{g}_{2})+a(\tilde{g}_{1})-a(\overline{g_{1}g_{2}})-\varphi(\tilde{g}_{1}\tilde{g}_{2}(\overline{g_{1}g_{2}})^{-1})$ , $g_{1},$ $g_{2}\in G$
coboundary $f$
(2.13) $f(g_{1}, g_{2})=-\varphi(\tilde{g}_{1}\tilde{g}_{2}(\overline{g_{1}g_{2}})^{-1})$
2.3. $\varphi\in H^{1}(R, M)^{G}$ $g_{1},$ $g_{2}\in G$ $f(g_{1}, g_{2})$ (2.13)
$f\in Z^{2}(G, M)$ $\tilde{1}=1$ $f$
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(2.8) Hecke
$f\in Z^{2}(G, M)$ 2-cocycle cohomology $c$
$h$ $[GtG](c)$ 2.2 2-cocycle
$h$ [ 1-cochain $b\in C^{1}(\mathcal{F}, M)$
$h(g_{1},\overline{g}_{2})=g_{1}b(g_{2})+b(g_{1})-b(g_{1}g_{2}) , g_{1)}g_{2}\in\mathcal{F}$
2.4. $\varphi\in H^{1}(R, M)^{G}$ 2-cocycle $f\in Z^{2}(G, M)$
(2.13) $m$ $gj\in G,$ $1\leq j\leq m$
$jl$ $d$ $p_{j}\in S_{d}$
$\beta_{i}g_{j}\beta_{p_{j}(i)}^{-1}\in G, 1\leq i\leq d$
$qj\in S_{d}$





$m=1$ (2.14) $0$ $\varphi(1)=0$
$0$ $m\geq 2$ (2.14) $m-1$
2.2 (2.13)
$b(\tilde{g}_{1}\tilde{g}_{2}\cdots\tilde{g}_{m-1}\tilde{g}_{m})$







$F$ $n$ $\mathcal{O}_{F}$ $F$ $\mathfrak{d}_{F}$ $F$
$Q$ different $F$ $\mathcal{O}_{F}^{\cross}$ $E_{F}$ $F$
$\{\sigma_{1}, \sigma_{2}, \ldots, \sigma_{n}\}$ $\xi\in F$ $\xi^{(\nu)}=\xi^{\sigma_{\nu}}$
$z=(z_{1}, z_{2}, \ldots, z_{n})\in \mathfrak{H}^{n}$
$e_{F}(\xi z)=\exp(2\pi i\sum_{v=1}^{n}\xi^{(\nu)}z_{\nu})$
$k=(k_{1}, k_{2}, \ldots, k_{n})\in Z^{n}$ $GL(2, R)_{+}^{n}$
$\mathfrak{H}^{n}$ $\mathfrak{H}^{n}$ $\Omega,$ $g=(g_{1}, \ldots, g_{n})\in GL(2, R)_{+}^{n},$
$z=(z_{1}, \ldots, z_{n})\in \mathfrak{H}^{n}$ $\mathfrak{H}^{n}$ $\Omega|_{k}g$
$( \Omega|_{k}g)(z)=\prod_{\nu=1}^{n}\det(g_{\nu})^{k_{\nu}/2}j(g_{\nu}, z_{\nu})^{-k_{\nu}}\Omega(gz)$
$GL(2, F)$ $GL(2, R)^{n}$
GL $(2, F)\ni(\begin{array}{ll}a bc d\end{array})\mapsto((\begin{array}{ll}a^{(1)} b^{(1)}c^{(1)} d^{(1)}\end{array}), \ldots, (\begin{array}{ll}a^{(n)} b^{(n)}c^{(n)} d^{(n)}\end{array}))\in$ GL$(2, R)^{n}$
$\Gamma$ $SL(2_{i}\mathcal{O}_{F})$ $\mathfrak{H}^{n}$ $\Omega$ $\gamma\in\Gamma$
$\Omega|_{k}\gamma=\Omega$
$\Gamma$ $k$
$F=Q$ $g\in SL(2, F)$
$\Omega|_{k}g$ $( \Omega|_{k}g)(z)=\sum_{\xi\in L}a_{g}(\xi)e_{F}(\xi z)$ Fourier
$L$ $F$ $\xi\neq 0$ $a_{g}(\xi)=0$
$a_{g}(0)$ $g\in SL(2, F)$ $\Omega$
$\Gamma$ $k$
$G_{k}(\Gamma)=G_{k_{1},k_{2},\ldots,k_{n}}(r)$ $S_{k}(\Gamma)=S_{k_{1},k_{2},\ldots,k_{n}}(\Gamma)$




$(_{0}^{u}$ $u^{-1)}0\in\Gamma,$ $u\in E_{F}$
$u^{k} \sum_{0\ll\xi\in \mathfrak{d}_{F}^{-1}}a(\xi)e_{F}(\xi u^{2}z)=\sum_{0\ll\xi\in \mathfrak{d}_{F}^{-1}}a(\xi)e_{F}(\xi z)$
$u^{k}= \prod_{\nu=1}^{n}(u^{(\nu)})^{k_{\nu}}$
(3.2) $a(u^{2}\xi)=u^{k}a(\xi) , u\in E_{F}$
$u=-1$
(3.3) $\sum_{\nu=1}^{n}k_{\nu}\equiv$ Omod2
(A) $u\in E_{F}$ $u^{k}>0$
$k_{0}= \max(k_{1}, k_{2}, \ldots, k_{n})$ , $k_{v}’=k_{0}-k_{\nu},$ $k’=(k_{1}’, k_{2}’, \ldots, k_{n}’)$
$\Omega$ $L$
(3.4) $L(s, \Omega)=\sum_{\xi E_{F}^{2}}a(\xi)\xi^{k’/2}N(\xi)^{-s}, \xi^{k’/2}=\prod_{\nu=1}^{n}(\xi^{(\nu)})^{k_{\nu}’/2}$
$0\ll\xi\in \mathfrak{d}_{F}^{-1}$ $\xi E_{F}^{2}$
(3.2) (A) well defined (3.4)
Re(s)
(3.5) $R(s, \Omega)=(2\pi)^{-ns}\prod_{\nu=1}^{n}\Gamma(s-\frac{k_{\nu}’}{2})L(s, \Omega)$
${\rm Re}(s)$
(3.6) $\int_{R_{+}^{n}/E_{F}^{2}}\Omega(iy_{1}, iy_{2)}\ldots, iy_{n})\prod_{\nu=1}^{n}y_{\nu}^{s-k_{\nu}’/2-1}dy_{\nu}=(2\pi)^{\Sigma_{\nu=1}^{n}k_{\nu}’/2}R(s, \Omega)$
$R(s, \Omega)$ $s$
(3.7) $R(s, \Omega)=(-1)^{\Sigma_{\nu=1}^{n}k_{\nu}/2}R(k_{0}-s, \Omega)$
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4. cohomology









$g=(g_{1}, \ldots, g_{n})\in GL(2, R)_{+}^{n}$ $g$ $\mathfrak{H}^{n}$ $\mathfrak{d}(\zeta\})$
$\mathfrak{d}(\Omega)og$
$\mathfrak{d}(\Omega)\circ g=\Omega(g(z))\{\begin{array}{l}g_{1^{Z}1}1\end{array}\}\otimes\cdots\otimes\{\begin{array}{l}g_{n}z_{n}1\end{array}\}(dz_{1}og_{1})\cdots(dz_{n}\circ g_{n})$ .
$\mathfrak{d}(\Omega)\circ g=\prod_{\nu=1}^{n}(\det g_{\nu})^{-l_{\nu}/2}\rho(g)\mathfrak{d}(\Omega|_{k}g)$ , $g\in GL(2, R)_{+}^{n}\cap GL(2, F)$
(4.2) $\mathfrak{d}(\Omega)\circ\gamma=\rho(\gamma)\mathfrak{d}(\Omega) , \gamma\in\Gamma$
$\mathfrak{d}(\Omega)$ $Z^{n}(\Gamma, V)$ $n$-cocycle explicit ([Y3],
)




$\varphi\in \mathcal{H}$ $\gamma\in\Gamma$ $\mathfrak{H}^{2}$ $\gamma\varphi$
(4.4) $(\gamma\varphi)(z)=\rho(\gamma)\varphi(\gamma^{-1}z)$
$\Gamma$ $\mathcal{H}$ $\Gamma$
$\frac{\partial}{\partial z_{1}}\frac{\partial}{\partial z_{2}}(\gamma F-F)=0$
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$\gamma F-F=g(\gamma;z_{1})+h(\gamma;z_{2})$
$g(\gamma;z_{1})\in \mathcal{H},$ $h(\gamma;z_{2})\in \mathcal{H}$ $z_{1},$ $z_{2}$
$g$
$h$ $C^{1}(\Gamma, \mathcal{H})$ 1-cochain
$dg(\gamma_{1}, \gamma_{2};z_{1})+dh(\gamma_{1}, \gamma_{2};z_{2})=0$
$f(\Omega)(\gamma_{1}, \gamma_{2})=dg(\gamma_{1}, \gamma_{2};z_{1})$
$f(\Omega)$ $f$ $f(\gamma_{1}, \gamma_{2})\in V$ $\mathcal{H}$
$f$ coboundary $f$ cocycle
(4.5) $\gamma_{1}f(\gamma_{2}, \gamma_{3})-f(\gamma_{1}\gamma_{2}, \gamma_{3})+f(\gamma_{1}, \gamma_{2}\gamma_{3})-f(\gamma_{1}, \gamma_{2})=0$
2-cocycle $f$ $H^{2}(\Gamma, V)$ cohomology
$f$ $x\in F$ $x’$ $x$ $Q$
$.$
$\gamma=(\begin{array}{ll}a bc d\end{array})\in\Gamma$ $\gamma’=(\begin{array}{ll}a’ b’c^{/} d’\end{array})$
$\gamma$
$\gamma’$ $SL$ (2, $R$)
$\gamma\in\Gamma$
$F( \gamma(z))=F(\gamma z_{1}, \gamma’z_{2})=\int_{w_{1}}^{\gamma z_{1}}\int_{w_{2}}^{\gamma’z_{2}}\mathfrak{d}(\Omega)$
$= \int_{\gamma w_{1}}^{\gamma z_{1}}\int_{w_{2}}^{\gamma’z_{2}}\mathfrak{d}(\Omega)+\int_{\gamma w_{1}}^{\gamma z_{1}}\int_{w}^{\gamma’w}2\mathfrak{d}(\Omega)+2\int_{w_{1}}^{\gamma w_{1}}\int_{w_{2}}^{\gamma’z_{2}}\mathfrak{d}(\Omega)$
$=( \rho_{l_{1}}(\gamma)\otimes\rho_{l_{2}}(\gamma’))F(z)+l_{w}^{\gamma z_{1}}1\int_{w}^{\gamma’w_{2}}2\mathfrak{d}(\Omega)+\int_{w}^{\gamma w_{1}}1\int_{w2}^{\gamma’z_{2}}\mathfrak{d}(\Omega)$
$z$ $\gamma^{-1}z$
$( \rho_{l_{1}}(\gamma)\otimes\rho_{l_{2}}(\gamma’))F(\gamma^{-1}z)-F(z)=-\int_{w_{1}}^{z_{1}}\int_{w2}^{\gamma’w2}\mathfrak{d}(\Omega)-\int_{w_{1}}^{\gamma w1}\int_{w_{2}}^{z_{2}}\mathfrak{d}(\Omega)$
(4.6) $g( \gamma;z_{1})=-\int_{w1}^{z1}\int_{w_{2}}^{\gamma’w_{2}}\mathfrak{d}(\Omega)$ ,














(4.10) $f( \gamma_{1}, \gamma_{2})=\int_{\gamma_{1}\gamma_{2}w_{1}}^{\gamma_{i}w_{1}}\int_{w2}^{\gamma_{1}’w2}\mathfrak{d}(\Omega)$
$w_{2}$ $w_{1}$ $w_{1}^{*}$ $g(\gamma;z_{1})$
$g(\gamma, z_{1})+a(\gamma)$
$a( \gamma)=\int_{\gamma w1}^{\gamma wi}\int_{w2}^{\gamma’w2}\mathfrak{d}(\Omega)$ .
$f(\gamma_{1}, \gamma_{2})$ $f(\gamma_{1}, \gamma_{2})+\gamma_{1}a(\gamma_{2})-a(\gamma_{1}\gamma_{2})+a(\gamma_{1})$ $w_{1}$
$w_{2}$ $w_{2}^{*}$ $h(\gamma;z_{2})$ $h(\gamma, z_{2})+b(\gamma)$
$b( \gamma)=\int_{w_{1}}^{\gamma w_{1}}\int_{w_{2}}^{w_{\dot{2}}}\mathfrak{d}(\Omega)$ .
(4.9) $f(\gamma_{1}, \gamma_{2})$ $f(\gamma_{1}, \gamma_{2})-\gamma_{1}b(\gamma_{2})+b(\gamma_{1}\gamma_{2})-b(\gamma_{1})$
$f$ cohomology “ ” $w_{1},$ $w_{2}$
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$\overline{\Gamma}=\Gamma/(\{\pm 1_{2}.\}\cap\Gamma)$ (4.10) $f$ $\overline{\Gamma}$ $V$ 2-
cocycle $f$ $\overline{\Gamma}$ 2-cocycle
(4.10)
(4.11) $f(1, \gamma)=f(\gamma, 1)=0, \forall\gamma\in\overline{\Gamma}$
cocycle $f$
$\Omega$ cocycle $f=f(\Omega)$ “parabolic
“ $q\in\Gamma$ $w^{*}=(w_{1}^{*}, w_{2}^{*})$ $q’$ $\Omega$
$w_{2}$ $w_{2}^{*}$ $f^{*}$ $(w_{1}, w_{2}^{*})$
cocycle (4.10) $f^{*}(q, \gamma)=0$ 1-cochain $b$
$f^{*}(\gamma_{1}, \gamma_{2})=f(\gamma_{1}, \gamma_{2})-\gamma_{1}b(\gamma_{2})+b(\gamma_{1}\gamma_{2})-b(\gamma_{1})$
$f(q, \gamma)=qb(\gamma)-b(q\gamma)+b(q) , \gamma\in\Gamma$
$q$ $f(q, \gamma)$ coboundary $f(\gamma, q)$
$L$ $L(s, \Omega)$ cocycle $f(\Omega)$ $\Gamma=$
$SL(2, \mathcal{O}_{F})$ $\epsilon$ $F$
$\sigma=(\begin{array}{ll}0 1-1 0\end{array}), \mu=(\begin{array}{ll}\epsilon 00 \epsilon^{-1}\end{array})$
$\sigma,$ $\mu$
$\overline{\Gamma}$ cocycle
(4.12) $\sigma f(\sigma, \sigma)=f(\sigma, \sigma)$
$w_{1}=i\epsilon^{-1}, w_{2}=i\infty$
(4.10)
(4.13) $f( \sigma, \mu)=f(\sigma, \sigma)=-\int_{i\epsilon^{-1}}^{i\epsilon}\int_{0}^{i\infty}\mathfrak{d}(\Omega)$
$P=\{(\begin{array}{ll}u v0 u^{-1}\end{array})|u\in E_{F}, v\in \mathcal{O}_{F}\}\subset\Gamma$
$p\in P$ $pw_{2}=w_{2}$ (4.10)
(4.14) $f(p, \gamma)=0, \forall p\in P, \forall\gamma\in\Gamma$
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cocycle (4.5) $\gamma_{1}=p\in P$
(4.15) $f(p\gamma_{1}, \gamma_{2})=pf(\gamma_{1}, \gamma_{2}) , p\in P, \gamma_{1}, \gamma_{2}\in\Gamma$
$\Gamma=SL(2, \mathcal{O}_{F})$ parabolic
$0\leq s\leq l_{1},0\leq t\leq l_{2}$
(4.16) $P_{s,t}= \int_{i\epsilon^{-1}}^{i\epsilon}\int_{0}^{i\infty}\Omega(z)z_{1}^{s}z_{2}^{t}dz_{1}dz_{2}$
$f(\sigma, \sigma)$ $-P_{s,t}$ $\sigma f(\sigma, \sigma)=f(\sigma, \sigma)$
(4.17) $P_{s,t}=(-1)^{l_{1}+l_{2}-s-t}P_{l_{1}-s,l_{2}-t}$
$k_{1}=l_{1}+2,$ $k_{2}=l_{2}+2$ (4.3)
(4.18) $l_{1}\equiv l_{2}$ mod2
$l_{1}\geq l_{2}$
$k_{0}=k_{1}, k_{1}’=0, k_{2}’=k_{1}-k_{2}$






$m\in Z$ $s=m,$ $t=m-(k_{1}-k_{2})/2$












(4.22) (4.17) consistent (4.20) $L(m+1, \Omega)$
critical value ([Sh4], (4.14)
$)$ .
$\Omega\in M_{k}(\Gamma)$ $f=f(\Omega)\in Z^{2}(\Gamma, V)$ (4.10) $\Omega$
2-cocycle $f(\Omega)$ cohomology Hecke
$f(\Omega)$ $f_{\Omega}$
$F$ $n$ $\Gamma$ $SL(2, \mathcal{O}_{F})$ $F$
$\varpi$
$\Gamma(\begin{array}{ll}1 00 \varpi\end{array})\Gamma=u_{i=1}^{d}\Gamma\beta_{i}$












(4.27) $\beta_{i}\gamma_{1}=\delta_{i}^{(1)}\beta_{j(i)},$ $\delta_{i}^{(1)}\in\Gamma,$ $\beta_{i}\gamma_{2}=\delta_{i}^{(2)}\beta_{k(i)},$ $\delta_{i}^{(2)}\in\Gamma,$ $1\leq i\leq d$
coboundary
(4.28) $f_{\Omega|T(\varpi)}( \gamma_{1}, \gamma_{2})=c\sum_{i=1}^{d}\beta_{i}^{-1}f_{\Omega}(\beta_{i}\gamma_{1}\beta_{j(i)}^{-1} , \beta_{j(i)}\gamma_{2}\beta_{k(j(i))}^{-1})$
$c$ 2.2
$F$ 1 $\Omega$ Hecke
(3.4) $L$ $L(s, \Omega)$ [Sh4] Jacquet-
Langlands $[JL|$ Euler
$\delta\gg 0$ $\mathfrak{d}_{F}=(\delta)$ $\Omega\in S_{k_{1},k_{2}}(\Gamma),$ $\Gamma=SL(2, \mathcal{O}_{F})$
$\Omega(z)=\sum_{0\ll\alpha\in \mathcal{O}_{F}}c(\alpha)e_{F}(\frac{\alpha}{\delta}z)$
Fourier (3.1) $a(\alpha/\delta)=c(\alpha)$
$\triangle=\{\alpha\in M(2, \mathcal{O}_{F})|\det\alpha\gg 0\}$
$\mathfrak{m}$ $F$ $m\gg 0$ $\mathfrak{m}=(m)$



















$\Omega$ $L$ $L(s, \Omega)$
$H^{2}(\Gamma, V)$
$F$ $\epsilon$ $F$ $\Gamma=$ PSL $(2, \mathcal{O}_{F})$ ,
$P=\{(\begin{array}{ll}u 10 u^{-1}\end{array})|u\in E_{F}, v\in \mathcal{O}_{F}\}/\{\pm 1_{2}\}$
$l_{1},$ $l_{2}$ $l_{1}\geq l_{2},$ $l_{1}\equiv l_{2}$ mod2
$k_{1}=l_{1}+2,$ $k_{2}=l_{2}+2,$ $k=(k_{1}, k_{2})$ $\Omega\in S_{k}(\Gamma)$ $N(\epsilon)=-1$
$l_{1}$ ( 3 (A) )
$V_{1}$ , $\rho_{l_{1}},$ $\rho_{l_{2}}$ $V_{1}$ $\{e_{1}, e_{2}, \ldots, e_{l +1}\}$
$\rho_{l_{1}}((\begin{array}{ll}a 00 1\end{array}))e_{i}=a^{l_{1}+1-i}e_{i}$ $V_{2}$ $\{$ e\’i, $e_{2}’,$ $\ldots,$ $e_{l_{2}+1}’\}$
$\rho_{l_{2}}((\begin{array}{ll}a 00 1\end{array}))e_{i}’=a^{l_{2}+1-i}e_{i}’$ $\rho=\rho_{l_{1}}\otimes\rho_{l_{2}}$
(5.1) $\rho((\begin{array}{ll}\alpha 00 \beta\end{array}))(e_{i}\otimes e_{j}’)=\alpha^{l_{1}+1-i}(\alpha’)^{l_{2}+1-j}\beta^{i-1}(\beta’)^{j-1}(e_{i}\otimes e_{j}’)$
$\alpha,$ $\beta\in F^{\cross}$
$\Omega$ $L(s, \Omega)$ 2-cocycle $f(\Omega)\in$
$Z^{2}(\Gamma, V)$ $f(\Omega)$ cohomology coboundary
$f(\Omega)$ coboundary
5.1. $i=1$ 2




$U=\{(\begin{array}{ll}\pm 1 u0 \pm 1\end{array})|u\in \mathcal{O}_{F}\}/\{\pm 1_{2}\}\subset\Gamma$
$\dim H^{1}(U, V)=2$ $\mu$ $H^{1}(U, V)$
$\epsilon^{l_{1}+2}(\epsilon’)^{-\iota_{2}},$ $\epsilon^{-\iota_{1}-2}(\epsilon’)^{l_{2}}$ $H^{1}(U, V)^{P/U}=0.$
(2.4) $G=P,$ $N=U,$ $M=V$ $P/U\cong Z$
$0arrow H^{1}(P/U, V^{U})arrow H^{1}(P, V)arrow H^{1}(U, V)^{P/U}arrow 0$
$\dim H^{1}(P/U, V^{U})$ $l_{1}\neq l_{2}$ $N(\epsilon)^{l_{1}}=-1$ $0,$
$l_{1}=l_{2}$ $N(\epsilon)^{\iota_{1}}=1$ 1 5.1
$i=1$ 5.2 5.2 [Y4] [Y6]
$f$ parabolic (4.15) $Z^{2}(\Gamma, V)$ 2-cocycle
$b\in C^{1}(\Gamma, V)$ coboundary
$b(\gamma_{1}\gamma_{2})-\gamma_{1}b(\gamma_{2})-b(\gamma_{1})$
2-cocycle parabolic (4. 15)
$b(1)=0$ parabolic




(5.2) $b(p\gamma)=pb(\gamma)+b(p) , p\in P, \gamma\in\Gamma$
$A=f(\sigma, \mu)$ $b$ coboundary $A$











(5.3) $\mu^{-1}(e_{i}\otimes e_{i-(l_{1}-l_{2})/2}’)=N(\epsilon)^{l_{1}}(e_{i}\otimes e_{i-(l_{1}-l_{2})/2}’)$
$A$ $l_{1}=l_{2}$
5.1 5.2 $b\in V$ bo $\in V^{U}$
$b(\mu)=(\mu-1)b+b_{0}, b\in V, b_{0}\in V^{U}$
$A$
$A+(\mu^{-1}-1)[b(\sigma)+(1-\sigma)b]-(\sigma+\mu^{-1})b_{0}$
bo $\in V^{U}$ $A$
$L(1, \Omega)$ $L(l_{1}+1, \Omega)$
$\overline{Z}^{2}(\Gamma, V)$ 2-cocycle $Z^{2}(\Gamma, V)$
$\overline{B}^{2}(\Gamma, V)=\{f=db|b\in C^{1}(\Gamma, V), b(1)=0\}$
$\overline{Z}^{2}(\Gamma, V)\cap B^{2}(\Gamma, V)=\overline{B}^{2}(\Gamma, V)$
$\overline{Z}^{2}(\Gamma, V)/\overline{B}^{2}(\Gamma, V)\subset Z^{2}(\Gamma, V)/B^{2}(\Gamma, V)$
2-cocycle coboundary
$H^{2}(\Gamma, V)=\overline{Z}^{2}(\Gamma, V)/\overline{B}^{2}(\Gamma, V)$
$Z_{P}^{2}(\Gamma, V)=$ { $f\in\overline{Z}^{2}(\Gamma, V)|f$ parabolic (4.15) },
$B_{P}^{2}(\Gamma, V)=\{f\in\overline{B}^{2}(\Gamma, V)|f=db, b\in C^{1}(\Gamma,V)_{i}$
$b(p\gamma)=pb(\gamma)+b(p) , p\in P_{\dot{y}}\gamma\in\Gamma\}$
$Z_{P}^{2}(\Gamma, V)$ pambolic 2-cocycle
5.3. $Z_{P}^{2}(\Gamma, V)\cap\overline{B}^{2}(\Gamma, V)=B_{P}^{2}(\Gamma, V)$
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5.3
$Z_{P}^{2}(\Gamma, V)/B_{P}^{2}(\Gamma, V)\subset\overline{Z}^{2}(\Gamma, V)/\overline{B}^{2}(\Gamma, V)=H^{2}(\Gamma, V)$
$H^{2}(\Gamma_{\dot{3}}V)$ parabolic HP2 $(\Gamma, V)$
$H_{P}^{2}(\Gamma, V)=Z_{P}^{2}(\Gamma, V)/B_{P}^{2}(\Gamma, V)$
5.1 $\Omega$ Hecke $f(\Omega)$
cohomology
5.4. $N(\epsilon)=-1$ $\ell_{1}$ $f\in Z_{P}^{2}(\Gamma, V)$
parabolic 2-cocycle $(l_{1}-l_{2})/2+1\leq i\leq(l_{1}+l_{2})/2+1$
$c_{i}$ $f(\sigma, \mu)$ $e_{i}\otimes e_{i-(l_{1}-l_{2})/2}’$ $l_{1}\neq l_{2}$
$i$ $c_{i}\neq 0$ $l_{1}=l_{2}$ $i\neq 1,$ $l_{1}+1$
$\neq 0$ $f$ cohomology
$f$ cohomology $b\in C^{1}(\Gamma, V)$
$f(\gamma_{1_{\dot{2}}}\gamma_{2})=\gamma_{1}b(\gamma_{2})+b(\gamma_{1})-b(\gamma_{1}\gamma_{2}) , \gamma_{1}, \gamma_{2}\in\Gamma$
$b$ (5.2)
$f(\sigma, \mu)=(1-\mu^{-1})b(\sigma)+(\sigma+\mu^{-1})b(\mu)$





$b\in V$ $b_{0}\in V^{U}$
$b(\mu)=(\mu-1)b+b_{0}$
$f(\sigma, \mu)=(1-\mu^{-1})[b(\sigma)+(1-\sigma)b]+(\sigma+\mu^{-1})b_{0}$
$b_{0}\in V^{U}$ $i\neq 1,$ $l_{1}+1$ $c_{i}=0$
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5.5. $k=(k_{1}, k_{2}),$ $k_{1}\geq k_{2},$ $k_{1}\equiv k_{2}\equiv 0$ mod2 $\Omega\in S_{k}(\Gamma)$
$f=f(\Omega)$ $(4.10)$ parabolic 2-cocycle
$F$ 1 $\Omega$ Hecke
$k_{1}\neq k_{2}$ $k_{2}\geq 4$ $k_{1}=k_{2}$ $k_{2}\geq 6$
$f$ $H^{2}(\Gamma, V)$ cohomology
$k_{1}=l_{1}+2,$ $k_{2}=l_{2}+2$ $i$ $(l_{1}-l_{2})/2+1\leq i\leq$
$(l_{1}+l_{2})/2+1$ (4.21) $f(\sigma, \mu)$ $e_{i}\otimes e_{i-(l_{1}-l_{2})/2}’$
$c_{i}$ $L(l_{1}+2-i, \Omega)$ $0$
${\rm Re}(s)\geq(k_{1}+1)/2$ $L(s, \Omega)\neq 0$ ([Sh4],
Proposition 4.16 ). $i=(l_{1}-l_{2})/2+1$ $c_{i}$ $L((k_{1}+k_{2})/2-1, \Omega)$
$0$ $k_{2}\geq 3$ $(k_{1}+k_{2})/2-1\geq(k_{1}+1)/2$
$k_{1}\neq k_{2}$ 5.4 $k_{1}=k_{2}$ $i=2$ $c_{i}$
$L(k_{1}-2, \Omega)$ $0$ $k_{1}\geq 5$ $k_{1}-2\geq(k_{1}+1)/2$
5.4
$H^{2}(\Gamma, V)$ $\Gamma$
$Z=\{(\begin{array}{ll}u 00 u\end{array})|u\in E_{F}\}$
$GL(2, \mathcal{O}_{F})$
$Z.$ $SL(2, \mathcal{O}_{F})/Z\cong SL(2, \mathcal{O}_{F})/\{\pm(\begin{array}{ll}1 00 1\end{array})\}=$ PSL $(2, \mathcal{O}_{F})=\Gamma$
$\Gamma$ PGL $(2, \mathcal{O}_{F})=GL(2, \mathcal{O}_{F})/Z$ $l_{1}$ $l_{2}$
$l$ $GL$ (2, $C$ ) $\rho_{l}’$
$\rho_{l}’(g)=\rho_{l}(g)\det(g)^{-l/2}, g\in GL(2, C)$
$\rho_{l}’$ $\rho’=\rho_{l_{1}}’\otimes\rho_{l_{2}}’$ $gv=\rho’(g)v,$
$g\in GL(2, \mathcal{O}_{F}),$ $v\in V$ $V$ $GL(2, \mathcal{O}_{F})$ $\rho’(z)=$ id, $z\in Z$
$V$ PGL $(2, \mathcal{O}_{F})$ $\rho’|\Gamma=\rho|\Gamma$
$V$ $\Gamma$
PGL $(2, \mathcal{O}_{F})/PSL(2, \mathcal{O}_{F})\cong E_{F}/E_{F}^{2}\cong Z/2Z\oplus Z/2Z$
PGL $(2, \mathcal{O}_{F})$ $\Gamma$
$H^{2}(\Gamma, V)$ 4
$v=(\begin{array}{ll}\epsilon 00 1\end{array}), \delta=(\begin{array}{ll}-1 00 1\end{array})$
79
PGL $(2, \mathcal{O}_{F})$ PSL $(2, \mathcal{O}_{F})$ $\nu,$ $\delta$ $\nu$
$f\in Z^{2}(\Gamma, V)$ $\tilde{c}f\in Z^{2}(\Gamma, V)$
(5.4) $\tilde{e}f(\gamma_{1}, \gamma_{2})=\nu^{-1}f(\nu\gamma_{1}v^{-1}, \nu\gamma_{2}\nu^{-1}) , \gamma_{1}, \gamma_{2}\in\Gamma$




parabolic 2-cocycle parabolic 2-cocycle
$e$
$H^{2}(\Gamma, V)=H^{2}(\Gamma, V)^{+}\oplus H^{2}(\Gamma, V)^{-},$ $H_{P}^{2}(\Gamma, V)=H_{P}^{2}(\Gamma, V)^{+}\oplus H_{P}^{2}(\Gamma, V)^{-}$
$H^{2}(\Gamma, V)^{\pm}=\{c\in H^{2}(\Gamma, V)|ec=\pm c\},$ $H_{P}^{2}(\Gamma, V)^{\pm}=\{c\in H_{P}^{2}(\Gamma, V)|ec=\pm c\}$
$f= \frac{1}{2}[(1+\overline{e})f+(1-\tilde{e})f], f\in Z^{2}(\Gamma, V)$
$\overline{\Gamma}^{*}=\{\gamma\in GL(2, \mathcal{O}_{F})|\det(\gamma)=\epsilon^{n}, n\in Z\}, \Gamma^{*}=Z\overline{\Gamma}^{*}/Z$
$r*$ $\Gamma$ $\nu$ $[\Gamma^{*}:\Gamma]=2$
${\rm Res}$ : $H^{2}(\Gamma^{*}, V)arrow H^{2}(\Gamma, V)$ , $T$ : $H^{2}(\Gamma, V)arrow H^{2}(\Gamma^{*}, V)$
transfer
5.6. (1) ${\rm Res}(H^{2}(\Gamma^{*}, V))=H^{2}(\Gamma, V)^{+}.$
(2) $T(H^{2}(\Gamma, V)^{+})=H^{2}(\Gamma^{*}, V)$ .
(3) $Ker(T)=H^{2}(\Gamma, V)^{-}$
cohomology $H^{2}(\Gamma^{*}, V)$
$H^{2}(\Gamma, V)$ $\delta$ $H^{2}(\Gamma^{*}, V)$
$H^{2}(\Gamma^{*}, V)=H^{2}(\Gamma^{*}, V)^{+}\oplus H^{2}(\Gamma^{*}, V)^{-}$
(5.7) $\sigma,$ $v,$ $\tau$ $r*$ ( $\mathcal{O}_{F}=Z+Z\epsilon$

















$\psi(r)=\delta^{-1}\varphi(r_{\delta}) , r\in R^{*}$
$\varphi\in H^{1}(R^{*}, V)^{\Gamma^{*}}$ $\varphi_{\delta}\in H^{1}(R^{*}, V)^{\Gamma^{*}}$
(5.6) $\varphi_{\delta}(r)=\delta^{-1}\varphi(r_{\delta})$
$(\varphi_{\delta})_{\delta}=\varphi$ $H^{1}(R^{*}, V)^{\Gamma^{*}}$ $\delta$
$\pm 1$
(5.7) $H^{1}(R^{*}, V)^{\Gamma^{*}}=H^{1}(R^{*}, V)^{\Gamma,+}\oplus H^{1}(R^{*}, V)^{\Gamma^{*},-}$
$l_{1}$ $l_{2}$ $l_{1}\geq l_{2}$ $\Omega\in S_{l_{1}+2,l_{2}+2}(\Gamma)$ $L(s, \Omega)$
$R(s, \Omega)$ (3.4) (3.5) (3.7)
$R(s, \Omega)=(-1)^{(l_{1}+l_{2})/2}R(l_{1}+2-s, \Omega)$
$m$ $L(m, \Omega)$ critical value
(5.8) $\frac{l_{1}-l_{2}}{2}+1\leq m\leq\frac{l_{1}+l_{2}}{2}+1$


















$N(\epsilon)=-1$ (5.11) $l_{1}/2$ $f^{+}(\sigma, \mu)$
$m$ $R(m, \Omega)$ $f^{-}(\sigma, \mu)$ $m$
$R(m, \Omega)$ $l_{1}/2$
$f^{+}(\sigma, \mu)$ $m$ $R(m, \Omega)$ $f^{-}(\sigma, \mu)$
$m$ $R(m, \Omega)$
6.

























$R_{P}$. $R_{P^{*}}$ $(i_{V}^{\sim}),$ $(\tilde{v})$
$\gamma\in\Gamma^{*}$ $\tilde{\gamma}\in \mathcal{F}^{*}$ $\pi^{*}(\tilde{\gamma})=\gamma$
$\tilde{\gamma}$
$\eta=(\begin{array}{ll}1 \epsilon 0 1\end{array})\in\Gamma$ $\eta=\nu\tau v^{-1}$
$\tilde{\eta}=\tilde{\nu}\tilde{\tau}\tilde{v}^{-1}$ $p\in \mathcal{P}$ $p=\mu^{a}\tau^{b}\eta^{c}$
$\tilde{p}=\tilde{\mu}^{a}\tilde{\tau}^{b}\tilde{\eta}^{c}$ $p\in P^{*}$
$p\in P$ $p=vp_{1},$ $p_{1}\in P$ $\tilde{p}=\tilde{v}\tilde{p}_{1}$
$\triangle$
$P\backslash \Gamma$ $\triangle$ $P^{*}\backslash \Gamma^{*}$






(1) $P\gamma=P$ 1 $\mathcal{F}$ 1
(2) $c\in E_{F}$ $(\begin{array}{ll}0 -11 d\end{array})$ ( )
$(\begin{array}{ll}0 -11 d\end{array})=\tilde{\sigma}(\begin{array}{ll}1 d0 1\end{array})$
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(3) $c\neq 0$ $c\not\in E_{F}$ $\mathcal{O}_{F}$ Euclid
([HW], Theorem 247, $P$ . 213 ) $x,$ $y\in \mathcal{O}_{F},$
$x\neq 0$ $q,$ $r\in \mathcal{O}_{F}$
$y=qx+r, |N(r)|<|N(x)|$
$(\begin{array}{ll}u 00 u^{-1}\end{array})(\begin{array}{ll}a bc d\end{array})=(\begin{array}{ll}ua ubu^{-1}c u^{-1}d\end{array}),$ $(\begin{array}{ll}l t0 1\end{array})(\begin{array}{ll}a bc d\end{array})=(\begin{array}{llll}a +tc b +td c d\end{array})$
$(\begin{array}{ll}u 00 u^{-1}\end{array}),$ $u\in E_{F}$ $\gamma$ $c$
$c\gg 0, 1\leq c’/c<\epsilon^{4}$




$a=\alpha+\beta\epsilon,$ $\alpha,$ $\beta\in Z$
1. $|\alpha|+|\beta|$ 2. $|\alpha|$ 3. $|\beta|$ 4. $\alpha\geq 0.5.$ $\beta\geq 0.$
$\delta\in\triangle$
$\tilde{\delta}$
$\delta=(\begin{array}{ll}a bc d\end{array})$ $|N(c)|$
$|N(c)|=0$ 1 (1) (2)
$\triangle$ $|N(a)|<|N(c)|$ $\sigma^{-1}\delta=p_{1}\delta_{1},$ $p_{1}\in P,$ $\delta_{1}\in\triangle,$
$\delta_{1}=(\begin{array}{ll}a_{1} b_{1}c_{1} d_{1}\end{array})$ $|N(c_{1})|=|N(a)|<|N(c)|$ $\tilde{\delta}=\tilde{\sigma}\tilde{p}_{1}\tilde{\delta}_{1}$
$f\in Z_{p}^{2}(\Gamma, V)$ parabolic 2-cocycle $f^{*}=\tilde{T}(f)$
$f^{*}\in Z^{2}(\Gamma^{*}, V)$ $f^{*}|\Gamma=f^{+}$ parabolic
(6.1) $f^{*}(p\gamma_{1}, \gamma_{2})=pf^{*}(\gamma_{1}, \gamma_{2}) , p\in P^{*}, \gamma_{1}, \gamma_{2}\in\Gamma^{*}$
(6.2) $H^{2}(\Gamma^{*}, V)\cong H^{1}(R^{*}, V)^{\Gamma}/{\rm Im}(H^{1}(\mathcal{F}^{*}, V))$
$\varphi\in H^{1}(R^{*}, V)^{\Gamma^{*}}$ $f^{*}$ $\varphi$
$a\in C^{1}(\mathcal{F}^{*}, V)$
(6.3) $a(g_{1}g_{2})=g_{1}a(g_{2})+a(g_{1})-f^{*}(\pi^{*}(g_{1}), \pi^{*}(g_{2})) , g_{1}, g_{2}\in \mathcal{F}^{*}$
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$\varphi=a|R^{*}$ (6.3) $a(g),$ $g\in \mathcal{F}^{*}$ $g$ word
$a(\tilde{\sigma})=a(\tilde{v})=a(\tilde{\tau})=0$ (6.1) $f^{*}(p, \gamma)=0,$




(6.4) – $f^{*}$ parabolic (6.1)




$=\varphi(\overline{\sigma v\sigma v})+\varphi(\tilde{\nu}^{-1}\tilde{\sigma}^{-2}\tilde{v})+\varphi(\tilde{\nu}^{-1}\overline{\sigma v\sigma}\tilde{\nu}^{2})=(1+v^{-1})\varphi((\overline{\sigma v})^{2})-v^{-1}\varphi(\tilde{\sigma}^{2})$
(6.6) . $f^{*}(\sigma, \mu)=-(1+v^{-1})\varphi((\overline{\sigma v})^{2})+(\sigma\mu+\nu^{-1})\varphi(\tilde{\sigma}^{2})$
$\varphi$
$\mathcal{F}^{*}$ (i) $\sim(\tilde{v})$ (6.4)
$\varphi$
$(i\tilde{v})$ $(\tilde{v})$ $0$ $\sigma\varphi(\tilde{\sigma}^{2})=\varphi(\tilde{\sigma}^{2})$
$h\in H^{1}(\mathcal{F}^{*}, V)$ $h(\tilde{\sigma})=-\varphi(\tilde{\sigma}^{2})/2,$ $h(\tilde{v})=0,$ $h(\tilde{\tau})=0$ $h|R^{*}$ $\varphi$
$\varphi(\tilde{\sigma}^{2})=0$
$\varphi$ (6.4)
$\varphi$ $h|R^{*}$ { $S,$ $T,$ $U\in V$
$h(\tilde{\sigma})=s_{l}, h(\tilde{\tau})=T, h(\tilde{v})=U$
$h\in H^{1}(\mathcal{F}^{*}, V)$ $h$ $(i\tilde{v})$ $(\tilde{v})$
(6.7) $(1+\tau v-v-v\tau\nu^{-1})T+(\tau-1)(1-v\tau v^{-1})U=0,$









$j,$ $k\in S_{d}$ (4.27)
$g^{*}( \gamma_{1}, \gamma_{2})=c\sum_{i=1}^{d}\beta_{i}^{-1}f^{*}(\beta_{i}\gamma_{1}\beta_{j(i)}^{-1}, \beta_{j(i)}\gamma_{2}\beta_{k(j(i))}^{-1})$




$\gamma j=\sigma$ $\gamma_{j}\in P^{*}$
$\gamma_{1}\gamma_{2}\cdots\gamma_{m}=1$ ( 2.4
$G\mapsto r*,$ $M\mapsto V,$ $R\mapsto R^{*},$ $g_{j}\mapsto\gamma j$ )
6.1. $T(2)$
$\beta_{1}=(\begin{array}{ll}1 00 2\end{array}), \beta_{2}=(\begin{array}{ll}1 10 2\end{array}), \beta_{3}=(\begin{array}{ll}l \epsilon 0 2\end{array}),$
$\beta_{4}=(\begin{array}{ll}1 \epsilon^{2}0 2\end{array}) \beta_{5}=(\begin{array}{ll}2 00 1\end{array})$
(6.11)
$\psi((\tilde{\sigma}\tilde{\tau})^{3})=c(\beta_{3}^{-1}Z_{3}+\beta_{4}^{-1}Z_{4})$
(6.12) $Z_{3}=\varphi(((\begin{array}{ll}\epsilon -\epsilon^{2}2 -\epsilon^{2}\end{array})\tilde{\tau})^{3})-, Z_{4}=\varphi(((\begin{array}{ll}\epsilon^{2} -\epsilon^{2}2 -\epsilon\end{array})-)^{3})$
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$\gamma\in\Gamma^{*}$ $\tilde{\gamma}$
$(\begin{array}{ll}\epsilon -\epsilon^{2}2 -\epsilon^{2}\end{array})=\tilde{\sigma}-(\begin{array}{ll}\epsilon^{-1} 00 \epsilon\end{array})-(\begin{array}{ll}1 \epsilon 0 1\end{array}) \tilde{\sigma}(\begin{array}{ll}1 \epsilon 0 1\end{array})$
$–2 –1$
(6.4)
$Z_{3}=\varphi((\tilde{\sigma}(\begin{array}{ll}\epsilon^{-1} -20 \epsilon\end{array})\tilde{\sigma}-(\begin{array}{ll}1 -\epsilon^{-1}0 1\end{array}))^{3})-$
$Z_{4}=\varphi((\tilde{\sigma}(\begin{array}{ll}\epsilon^{-2} -20 \epsilon^{2}\end{array})\tilde{\sigma}-(\begin{array}{l}1-101\end{array}))^{3})-$
$P^{*}$ $\sigma$ $\Gamma^{*}$ $R^{*}$ (i), (iv), $(\tilde{v})$ $\tilde{\sigma}$
$r=\overline{\sigma p}_{1}\tilde{\sigma}\tilde{p}_{2}\cdots\tilde{\sigma}\tilde{p}_{m}$
$p_{i}\in P^{*},$ $1\leq i\leq m,$ $\sigma p_{1}\sigma p_{2}\cdots\sigma p_{m}=1$
$m$ (6.13a) (6.18)
(6.13a) $\varphi((\tilde{\sigma}\tilde{v}^{n})^{2})=(1+v^{-1}+\cdots+v^{1-n})A, n\geq 1,$
$(6.13b)$ $\varphi((\tilde{\sigma}\tilde{v}^{-n})^{2})=-(\nu+\nu^{2}+\cdots+\nu^{n})A,$ $n\geq 1,$
$t\in E_{F}$
$B(t)=\varphi(\tilde{\sigma}(\begin{array}{ll}1 t0 1\end{array})\tilde{\sigma}(\begin{array}{ll}1 t^{-1}0 1\end{array})\tilde{\sigma}(\begin{array}{ll}1 t0 1\end{array})(\begin{array}{ll}t 00 t^{-1}\end{array}))$
$B(1)=B$
(6.14) $B(-t)=-\sigma(\begin{array}{ll}t 00 t^{-1}\end{array})B(t)-(\begin{array}{ll}t^{-1} 00 t\end{array})\varphi((\tilde{\sigma}(\begin{array}{ll}t^{-1} 00 t\end{array}))^{2})$ ,
$B(\epsilon t)=v^{-1}B(t)$
(6.15)
$+[1+\sigma(\begin{array}{ll}1 \epsilon t0 1\end{array})\sigma(\begin{array}{ll}1 \epsilon^{-1}t^{-1}0 1\end{array})-\sigma(\begin{array}{ll}1 \epsilon t0 1\end{array})\sigma]A,$
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(6.16) $B(t)=\sigma(_{0}^{1}$ $1t)B(t^{-1})+\varphi((\tilde{\sigma}(_{0}^{t}$ $t^{-1))^{2})}0$
$B(t)$ $A$ $B$ $B(t)$
$r$
$\varphi(\tilde{\sigma}(\begin{array}{ll}u_{1} x_{1}0 1\end{array})\tilde{\sigma}-(\begin{array}{ll}u_{2} x_{2}0 1\end{array})\tilde{\sigma}-(\begin{array}{ll}u_{3} x_{3}0 1\end{array}))-$
(6.17) $=(\begin{array}{ll}u_{1}^{-1} 00 1\end{array})B(u_{1}^{-1}x_{1})+\varphi((\tilde{\sigma}(\begin{array}{ll}u_{1} 00 1\end{array}))^{2})$
$+(\begin{array}{ll}u_{3}^{-1} -u_{3}^{-1_{X_{3}}}0 1\end{array})\sigma\varphi((\tilde{\sigma}(\begin{array}{ll}u_{2} 00 1\end{array}))^{2})$.
$r\in R^{*}$ $m$ $m\geq 4$ $p_{i}=(\begin{array}{ll}u_{i} x_{i}0 1\end{array}),$ $u_{i}\in E_{F},$ $x_{i}\in \mathcal{O}_{F},$
$1\leq i\leq m$ $i$ $x_{i}=0$ $(r)$ $(m-2)$
$i$ $x_{i}\in F_{\Gamma}$ $\varphi(r)$ $(m-1)$
$x_{1}\in E_{F},$ $m\geq 4$
$\varphi(\tilde{\sigma}(\begin{array}{ll}u_{1} x_{1}0 1\end{array})\tilde{\sigma}(\begin{array}{ll}u_{2} x_{2}0 1\end{array})\tilde{\sigma}(\begin{array}{ll}u_{3} x_{3}0 1\end{array})\tilde{\sigma}\cdots\tilde{\sigma}(\begin{array}{ll}u_{m} x_{m}0 1\end{array}))$
$=(1 -u_{1)\varphi(\tilde{\sigma}}^{-1}u(\begin{array}{ll}1 -u^{-1}0 1\end{array})(\begin{array}{ll}u_{2} x_{2}0 1\end{array})\tilde{\sigma}(\begin{array}{ll}u_{3} x_{3}0 1\end{array})\tilde{\sigma}$
(6.18) –
. . . $\tilde{\sigma}(\begin{array}{ll}u_{m} x_{m}0 1\end{array})-(1$ $-u_{1))}^{-1}u$
$+(\begin{array}{ll}u_{1}^{-1} 00 1\end{array})B(u)+\varphi((\tilde{\sigma}(\begin{array}{ll}u_{1} 00 1\end{array}))^{2})$
$u=u_{1}^{-1}x_{1}$






6.2. $0\leq l_{2}\leq l_{1}\leq 20$ $\varphi$ $\delta$
(6.4) $h|R^{*},$ $h\in H^{1}(\mathcal{F}^{*}, V)$ $\varphi$
$B=0$
$A=\varphi((\tilde{\sigma}\tilde{v})^{2})$
$(\sigma v-1)A=0$ $x=(\begin{array}{ll}\epsilon -\epsilon^{2}2 -\epsilon^{2}\end{array})\tau$ (6.12)
$Z_{3}$ $xZ_{3}=Z_{3}$ (6.13a) $\sim$
(6.18) $Z_{3}$ $A$ $xZ_{3}=Z_{3}$ $A$
$xZ_{3}=Z_{3}$
$(619)$ $Z_{A}^{+}=\{v\in V|$ $(\sigma$ l $-1)V=0,$ $(\delta-1)V=0,$ $xZ_{3}=Z_{3}\}$
(6.20) $\zeta^{+}:Z_{A}^{+}arrow C^{l_{2}+1}$
$V\in Z_{A}^{+}$ $(l_{1}-l_{2})/2+1\leq m\leq(l_{1}+l_{2})/2+1$
$e_{l_{1}+2-m}\otimes e_{(l_{1}+l_{2})/2+2-m}’$ $(1+v^{-1})v$ $\zeta^{+}(V)$
$(l_{1}+l_{2})/2+2-m$ ( (6.6) )
6.3. $l_{1}=8,$ $l_{2}=4$ $\dim S_{10,6}(\Gamma)=1$ $\zeta^{+}(Z_{A}^{+})$
$t(4,0,1,0,4)$
$R(7, \Omega)/R(5, \Omega)=4, \Omega\in S_{10,6}(\Gamma)$ .
6.4. 6.3
$R(9, \Omega)/R(7, \Omega)=6, \Omega\in S_{14,6}(\Gamma)$ .
$R(6, \Omega)/R(4, \Omega)=\frac{25}{6}, \Omega\in S_{8,8}(\Gamma)$ .
$R(8, \Omega)/R(6, \Omega)=7, \Omega\in S_{12,8}(\Gamma)$ .
$R(10, \Omega)/R(8, \Omega)=^{\underline{720}} \Omega\in S_{12,10}(\Gamma)$ .
’
$\dim S_{l_{1}+2,l_{2}+2}(\Gamma)>1$ Hecke
$H^{1}(\mathcal{F}^{*}, V)$ $Z_{A}^{+}$ $h\in H^{1}(\mathcal{F}^{*}, V)$
$h(\tilde{\sigma})=S, h(\tilde{v})=U, h(\tilde{\tau})=T$
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$B_{A}^{+}$ $S,$ $T,$ $U$ (6.7), (6.8), (6.21), (6.22), (6.23) $V$
$(\sigma v+1)(\sigma U+S)$ $V$
$B_{A}^{+}\subset Z_{A}^{+}$ 5
(6.24) $\zeta^{+}(B_{A}^{+})=\{0\}$ if $l_{1}\neq l_{2},$ $\dim\zeta^{+}(B_{A}^{+})\leq 1$ if $l_{1}=l_{2}$
6.5. $0\leq l_{2}\leq l_{1}\leq 20$ $\dim S_{l_{1}+2,l_{2}+1}(\Gamma)=$
$\dim Z_{A}^{+}/B_{A}^{+}.$
$A=\varphi((\tilde{\sigma}\tilde{v})^{2})$
6.6. $l_{1}=12,$ $l_{2}=8$ $\dim S_{14,10}(\Gamma)=2$ (6.11)
$T(2)$ $Z_{A}^{+}/B_{A}^{+}$ $-2560\pm 960\sqrt{106}$
$-2560+960\sqrt{106}$ $Z_{A}^{+}/B_{A}^{+}$
$\zeta^{+}$ $0\neq\Omega\in S_{14,10}(\Gamma),$ $\Omega|T(2)=(-2560+960\sqrt{106})\Omega$
$R(11, \Omega)/R(7, \Omega)=1616-76\sqrt{106},$ $R(9, \Omega)/R(7, \Omega)=\frac{58}{3}-\frac{5}{6}\sqrt{106}$
$0\neq\Omega\in S_{14,10}(\Gamma)$ , $\Omega|T(2)=(-2560-960\sqrt{106})\Omega$





$0\neq\Omega\in S_{14,10}(\Gamma)$ , $\Omega|T(2)=(-2560-960\sqrt{106})\Omega$
$R(10, \Omega)/R(8, \Omega)=50+\sqrt{106}$
$\Omega\in S_{14,10}(\Gamma)$ Hecke (6.8)
$L(m, \Omega)$ critical value $3\leq m\leq 11$
$L(s, \Omega)=L(14-s, \Omega)$ critical line critical
value





change $X+840640$ $S_{20}(SL_{2}(Z))$ base change
( $X$ –97280)2 base change $\Omega\in$
$\dim S_{20,20}(\Gamma)$ base change Hecke
plus part
$R(18, \Omega)/R(10, \Omega)=39355680000,$ $R(16, \Omega)/R(10, \Omega)=33163650,$
$R(14, \Omega)/R(10, \Omega)=\frac{1266460}{27}, R(12, \zeta])/R(10, \Omega)=\frac{26075}{216}.$
minus part
$R(17, \Omega)/R(11, \Omega)=\frac{111006792000}{803},$ $R(15, \Omega)/R(11, \Omega)=\frac{54618434}{365},$
$R(13, \Omega)/R(11, \Omega)=\frac{453159}{1606}.$
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$\{f(i, j, l_{\dot{0}}a, b, c, d)=local(u=\max(j-i, 0), t=\min(l+1-i, j-1), x)$ ;




$\{rr(g)=local(x, a, b, c, d, ca, cb, cc, cd, m, n);a=g[1,1];ca=conj(a);b=$
$g[1,2];cb=conj(b);c=g[2,1];cc=conj(c);d=g[2,2];cd=conj(d);m=$
$l1+1;n=l2+1;x=matrix(m*n, m*n, i, j, f(mm(i, n), mm(j, n), l1, a, b, c, d)*$
$f(nn(i, n), nn(j, n), l2, ca, cb, cc, cd));x\}$
$\{r(g)=local(x, a, b, c, d, ca, cb, cc, cd, m, n);a=g[1,1];ca=con\dot{J}(a);b=$
$g[1,2];cb=conj(b);c=g[2,1];cc=conj(c);d=g[2,2];cd=conj(d);y=$
$(a*d-b*c)^{(}l1/2)*(ca*cd-cb*cc)^{(}l2/2);m=l1+1;n=l2+1;\tau=matrix(m,*$
$n,$ $m*n,$ $i,$ $j,$ $f(mm(i, n), mm(j, n), l1, a, b, c, d)*f(nn(i, n), nn(j, n), l2, ca, cb, cc, cd))$;
$x=if(y, x*(1/y), rr([O, 0;0,0]));x\}$
{add$(x, y)=local(a=length(x[1, ]), b=length(y[1, ]), c=length(x[, 1]), z);z=$
matrix$(c, a+b);for(i=1, c, for(j=1, a, z[i, j]=x[i, j]));for(i=1,$ $c,$ $for(j=$
$a+1,$ $a+b,$ $z[i,j]=y[i,j-a]));z\}$
$\{$add3$(x, y, z)=add(add(x, y),$ $z)\}$
$\{add4(x, y, z, w)=add(add3(x, y, z), w)\}$
$\{add5(x, y, z, w, t)=add(add4(x, y, z, w), t)\}$
$\{$vadd$(x, y)=mattranspose(add(mattranspose(x),$ $mattranspose(y)))\}$
$\{dia(x, y)=local(a=length(x[1, ]), b=length(y[1, ]), z);z=matrix(a+$
$b,$ $a+b);for(i=1, a, for(j=1, a, z[i, j]=x[i, j]));for(i=1,$ $a,$ $for(j=$
$a+1,$ $a+b,$ $z[i, j]=0));for(i=a+1, a+b, for(j=1, a, z[i, j]=0));for(i=$
$a+1,$ $a+b,$ $for(j=a+1, a+b, z[i, j]=y[i-a, j-a]));z\}$
$\{vc(x)=local(a=length(x[1, ]), z);z=matrix(4, a);for(i=1,2,$ $for(j=$
1, $a,$ $z[i, j]=x[i+2, j]));for(i=3,4, for(j=1, a, z[i, j]=x[i-2, j]));z\}$
$\{ep(u)=local(n, z);e=$ quadgen(5); for$(i=-40,40,$ if$(u-(1-2*i+$
$4*floor(i/2))*(e^{\wedge}(floor(i/2)))==0,$ $n=i$ ; break) $)$ ; $z=[1-2*n+4*$
$floor(n/2),$ $floor(n/2)];z\}$
$\{\max 4(a. b, c, d)=\max(\max(\max(a, b), c), d)\}$
{clean$(p)=local(a=length(p[1, ]), q);q=[O, 0;0,0;0,0;0,0]$ ;
for$(i=1, a, q=if( \max 4(abs(p[1, i]), abs(p[2, i]), abs(p[3, i]), abs(p[4, i]))$ ,
add$(q, [p[1, i];p[2, i];p[3, i];p[4, i]]),$ $q));q\}$
$\{a2(n)=local(k, k1, m, z, z1, z2, ze, w);e=$ quadgen(5); $k=abs(n);k1=$
$k;if(n, k=k1, k=1);m=(sign(n)+1)/2;z=matrix(2,2*k);ze=$
matrix$(2,2*k);for(i=1,2, for(j=1,2*k, ze[i, j]=0));for(j=1_{:}k,$ $z[1,2*$
$j-1]=e^{A}(-sign(n)*(j-m)));for(j=1, k, z[1,2*j]=0);for(j=$
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1, $k,$ $z[2,2*j-1]=0);for(j=1, k, z[2,2*j]=1);z1=vadd(z, ze);z2=$
vadd$(ze, z);if(m, z=z1, z=z2);if(n, u)=z,$ $w=[O, 0;0,0;0,0;0,0]);w\}$
$\{b3(d, n)=local(w, w1, z, z1, ze, s, test, x);e=quadgen(5);ze=matrix(2,2)$ ;
for$(i=1,2, for(j=1,2, ze[i,j]=0));z1=[e\wedge(-n), 0;0,1];s=[O, 1;-1,0];w1=$
$s*[1,0;0, e^{\wedge}(-n)];z=vadd(z1, ze);w=vadd(ze, w1)$ ; $test=sign(d)+1;x=$
if$(test, z, w);x\}$
$\{a3(d, n)=local(m, z, ze, zze, z1, z2, zz, w, w1, w2, nu, s, s1, s2,$ testl, $test2, uu)$ ;
$e=$ quadgen(5); $m=abs(n);ze=[0,0;0,0];zze=[0,0;0,0;0,0;0,0];z1=$
$zze;nu=[e, 0;0,1];s=[O, 1;-1,0]$ ;
for$(i=0, m-1, z1=add4(dia(nu^{ }(-1), nu^{\wedge}(-1))*z1,$ $vadd([1,0;0,1], ze),$ $vadd(s$
$[1, e\wedge(i+1);0,1]*s*[1, e\wedge(-i-1);0,1],$ $ze),$ $vadd(ze, s*[1, e^{\wedge}(i+1);0,1]*$
$s)));uu=s*[1, e^{\wedge}(-m);0,1];z2=add(dia(uu, uu)*z1, a2(-2*m))$ ; testl $=$
sign$(n)+1;if(test1, z=z1, z=z2);if(n, z=z, z=zze);s1=s*$
$[e^{\wedge}n, 0;0, e^{(}-n)];w1=dia(s1, s1)*z;w1=vc(w1);s2=[e^{\wedge}(-n), 0;0, e^{n}];w2=$
$dia(s2, s2)*a2(-2*n);w2=vc(w2);w=add(w1, w2)$ ; test2 $=sign(d)+$
1; if$(test2, zz=z, zz=w);zz\}$
{nor $(p)=$ local $(m= length(p[1, ])$ /2, $q$ ) $;q=matrix(2,2*m);for(j=$
1, $m,$ $q[1,2*j-1]=p[1,2*j-1]/p[2,2*j]);for(j=1,$ $m,$ $q[1,2*j]=$
$p[1,2*j]/p[2,2*j]);for(j=1, m, q[2,2*j]=1);q\}$
$\{ra3(p)=local(a.b, c, s_{\dot{0}}t1, t2, u1, u2, u3, x1, x2, x3, z1, z2, z3);s=[O, 1;-1,0]$ ;
$p=nor(p);u1=p[1,1];u2=p[1,3];u3=p[1,5];x1=p[1,2];x2=p[1,4];x3=$
$p[1,6];t1=[u1^{\wedge}(-1), 0;0,1];a=ep(x1/u1);b=ep(u1);c=ep(u2);z1=$
$dia(t1, t1)*a3(a[1], a[2]);z2=a2(b[2])_{)}\cdot t2=[1, -x3/u3;0,1]*[u3^{\wedge}(-1), 0;0,1]*$
$s;z3=dia(t2, t2)*a2(c[2]);z=add3(z1, z2, z3);z\}$
$\{rb3(p)=local(a, s, t1, u1, u2, u3, x1, x2, x3);s=[O, 1;-1,0];p=nor(p);u1=$
$p[1,1];u2=p[1,3];u3=p[1,5];x1=p[1,2];x2=p[1,4];x3=p[1,6];t1=$
$[u1^{\wedge}(-1), 0;0,1];a=ep(x1/u1);z=dia(t1, t1)*b3(a[1], a[2]);z\}$
{sel $O$ (v) $=local(a=length(v), k);k=0;for(i=1,$ $a,$ if $(v[i]==0,$ $k=$
$i$ ; break) $)$ ; $k\}$
$\{sel1(v)=local(a=length(v), k);k=0;e=quadgen(5)$ ;
for $(i=1, a,$ if$(abs(norm(v[i])$ ) $==1,$ $k=i$ ; break)); $k\}$
{cut$(k,p)=local(m=lengtf\iota(p[1, ])/2, q);q=matrix(2_{\dot{1}}2*m);for(i=$
1, 2, for$(j=1,2*(m-k+1), q[i,j]=p[i, 2*k+j-2]));for(i=1,2,$ $for(j=$
$2*(m-k+1)+1,2*m,$ $q[i,j]=p[i,j-2*m+2*k-2]));q\}$
$\{res(k,p)=local(s, z);s=.$ $[0,1;-1,0];z=$ [1,0;0,1]; for$(i=1,$ $k-1,$ $z=$
$z*s*[p[1,2*i-1],p[1,2*i];p[2,2*i-1],p[2,2*i]]);z\}$
$\{ra4e(p)=local(adj, s, u, uu, v, v2, t1, t2, x_{\dot{1}}kO, k1, q, qq, w1, w2,w3, z, z1, z2, z3)$ ;
$e=$ quadgen(5); $p=nor(p);x=vector(4);for(j=1,4,$ $x[j]=p[1,2*$
$j]);kO=$ sell $(x);k1= \max(1, kO);q=cut(k1, p);adj=rcs(k1, p);u=$
vector (4) $;for(j=1,4, u[j]=q[1,2*j-1]);for(j=1,4,$ $x[j]=q[1,2*$
$j]);uu=x[1]/u[1];v=ep(uu);t1=[u[1]^{\wedge}(-1), 0;0,1];z1=dia(t1_{\dot{0}}t1)*$
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$a3(v[1], v[2]);v2=ep(u[1]);z2=a2(v2[2]);t2=[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*$
$[1, -uu;0,1];w1=[1, -1/uu;0,1]*[u[2], x[2];0,1];?1)2=[u[3], x[3];0,1];w3=$
$[u[4], x[4];0,1]*[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];qq=add3(w1, w2, w3)$ ;
$z3=dia(t2, t2)*ra3(qq);z=add3(z1, z2, z3);z=dia(adj, adj)*z;z=$
clean$(z);z\}$
$\{ra4n(p)=local(k0, k1, q, adj, u, v1, v2, x, t, z, z1, z2, z3);e=quadgen(5);p=$
nor$(p);x=vector(4);for(j=1,4, x[j]=p[1,2*j]);kO=selO(x);k1=$
$\max(1, kO);q=cut(k1, p);adj=res(k1, p);u=vector(4);for(j=1,4,$ $u[j]=$
$q[1,2*j-1]);for(j=1,4, x[j]=q[1,2*j]);v1=ep(u[1]);z1=a2(v1[2]);t=$
$[u[1]^{\wedge}(-1), 0;0,1]*[u[2], x[2];0,1];v2=ep(u[3]);z2=dia(t, t)*a2(v2[2]);z=$
add$(z1, z2);z=dia(adj, adj)*z;z=clean(z);z\}$
$\{ra4(p)=local(k0, k1, x, z, z1, z2);p=nor(p);x=vector(4);for(j=1,4,$ $x[j]=$
$p[1,2*j]);kO=selO(x);k1=sel1(x);z1=if(k1, ra4e(p), 0);z2=if(kO, ra4n(p), 0)$ ;
$z=if(k1, z1, z2);z\}$
$\{rb4(p)=local(adj, s, u, uu, v, v2, t1, t2, x, kO, k1, q, qq, w1, w2, w3, z, z1, z2, z3);e=$
quadgen(5); $p=nor(p);x=vector(4);for(j=1,4, x[j]=p[1,2*j]);kO=$
sell $(x);k1= \max(1, kO);q=cut(k1,p);adj=res(k1, p);u=vector(4);for(j=$
$1,4,$ $u[j]=q[1,2*j-1]);for(j=1,4, x[j]=q[1,2*j]);uu=x[1]/u[1];\uparrow)=$
$ep(uu);t1=[u[1]^{(}-1), 0;0,1];z1=dia(t1, t1)*b3(v[1], v[2]);t2=[1/u[1], 0;0,1]*$
$[1/uu, 0;0, uu]*[1, -uu;0,1];w1=[1, -1/uu;0,1]*[u[2], x[2];0,1];w2=$
$[u[3], x[3];0,1];w3=[u[4], x[4];0,1]*[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];qq=$
$add3(w1, w2, w3);z3=dia(t2, t2)*rb3(qq);z=add(z1, z3);z=dia(adj, adj)*$
$z;z=if(kO, z, [O, 0;0,0]);z=clean(z);z\}$
$\{ra5e(p)=local(adj, s, u, uu, v, v2, t1, t2, x, kO, k1, q, qq, w1, w2, w3, w4,z, z1, z2, z3)$ ;
$e=$ quadgen(5); $p=nor(p);x=vector(5);for(j=1,5_{i}x[j]=p[1,2*$
$j]);kO=$ sell $(x);k1= \max(1, kO);q=cut(k1,p);adj=res(k1,p);u=$
vector (5) $;for(j=1,5, u[j]=q[1,2*j-1]);for(j=1,5,$ $x[j]=q[1,2*$
$j]);uu=x[1]/u[1];v=ep(uu);t1=[u[1]^{\wedge}(-1), 0;0,1];z1=dia(t1, t1)*$
$a3(v[1], v[2]);v2=ep(u[1]);z2=a2(v2[2]);t2=[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*$
$[1, -uu;0,1];w1=[1, -1/uu;0,1]*[u[2], x[2];0,1];w2=[u[3], x[3];0,1];w3=$
$[u[4], x[4];0,1];w4=[u[5], x[5];0,1]*[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];qq=$
$add4(w1, w2, w3, w4);z3=dia(t2, t2)*ra4(qq);z=add3(z1, z2, z3);z=$
$dia(adj, adj)*z;z=clean(z);z\}$
$\{ra5n(p)=local(adj, s, u, v, t1, x, kO, k1, q, qq, w1, w2, w3_{i}z, z1, z2)$ ;
$e=$ quadgen(5); $p=nor(p);x=vector(5);for(j=1,5,$ $x[j]=p[1,2*$
$j]);k O=selO(x);k1=\max(1, kO);q=cut(k1,p);adj=res(k1,p);u=$
vector (5) $;for(j=1,5, u[j]=q[1,2*j-1]);for(j=1,5,$ $x[j]=q[1,2*$
$j]);v=ep(u[1]);z1=a2(v[2]);t1=[1/u[1], 0;0,1]*[u[2], x[2];0,1];w1=$
$[u[3], x[3];0,1];w2=[u[4], x[4];0,1];w3=[u[5], x[5];0,1]*[1/u[1], 0;0,1]*$
$[u[2], x[2];0,1];qq=add3(w1, w2, w3);z2=dia(t1, t1)*ra3(qq);z=add(z1, z2)$ ;
$z=dia(adj, adj)*z;z=clean(z);z\}$
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$\{ra5(p)=local(k0, k1, z, z1, z2);p=nor(p);x=vector(5);for(j=1,5,$ $x[j]=$
$p[1,2*j]);kO=selO(x);k1=scl1(x)$ ; zl $=if(k1, ra5e(p), 0);z2=if(kO, ra5n(p), 0)$ ;
$z=if(k1, z1, z2);z\}$
$\{rb5e(p)=local(adj, s, u, uu,v, v2, t1, t2, x, kO, k1, q, qq, w1, w2, w3, w4, z, z1, z2, z3)$ ;
$e=$ quadgen(5); $p=nor(p);x=vector(5);for(j=1,5,$ $x[j]=p[1,2*$
$j]);k O=sel1(x);k1=\max(1, kO);q=cut(k1,p);adj=res(k1,p);u=$
vector (5) $;for(j=1,5, u[j]=q[1,2*j-1]);for(j=1,5,$ $x[j]=q[1,2*$
$j]);uu=x[1]/u[1];v=ep(uu);t1=[u[1]^{(}-1), 0;0,1];z1=dia(t1,\cdot t1)*$
$b3(v[1], v[2]);t2=[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];w1=[1, -1/uu;0,1]*$
$[u[2], x[2];0,1];w2=[u[3], x[3];0,1];w3=[u[4], x[4];0,1];w4=[u[5], x[5];0,1]*$
$[1/u[1]_{)}0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];qq=add4(w1, w2, w3, w4);z2=$
$dia(t2, t2)*rb4(qq);z=add(z1, z2);z=dia(adj, adj)*z;z=clean(z);z\}$
$\{rb5n(p)=local(adj, s, u, v, t1, x, kO, k1, q, qq, w1, w2, w3, z, z1, z2);e=quadgen(5)$ ;
$p=nor(p);x=vector(5);for(j=1,5, x[j]=p[1,2*j]);kO=selO(x);k1=$
$\max(1, kO);q=cut(k1,p);adj=res(k1,p);u=vector(5);for(j=1,5,$ $u[j]=$
$q[1,2*j-1]);for(j=1,5, x[j]=q[1,2*j]);l1=[1/u[1], O;O, 1]*[u[2], x[2];0,1];w1=$
$[u[3], x[3];0,1];w2=[u[4], x[4];0,1];w3=[u[5], x[5];0_{i}1]*[1/u[1], 0;0,1]*$
$[?1,[2], x[2];0,1];qq=add3(w1, w2, w3);z=dia(t1, t1)*rb3(qq);z=dia(adj, adj)*$
$z;z=clean(z);z\}$
$\{rb5(p)=local(k0, k1, z, z1, z2);p=nor(p);x=vector(5);for(j=1,5,$ $x[j]=$
$p[1,2*j]);kO=selO(x);k1=sel1(x);z1=if(k1, rb5e(p), 0);z2=if(kO, rb5n(p), 0)$ ;
$z=if(k1, z1, z2);z\}$
$\{ra6e(p)=local(ad_{\dot{j}}, s, u, uu, v, v2, t1, t2, x_{i}kO, k1, q, qq, w1, w2, w3, w4, w5, z, z1, z2, z3)$ ;
$e=$ quadgen(5); $p=nor(p);x=vector(6);for(j=1,6,$ $x[j]=p[1,2*$
$j]);k O=sel1(x);k1=\max(1, kO);q=cut(k1, p);adj=res(k1, p);u=$
vector (6) $;for(j=1,6, u[j]=q[1,2*j-1]);for(j=1,6,$ $x[j]=q[1,2*$
$j]);uu=x[1]/u[1];v=ep(uu);t1=[u[1]^{(}-1), 0;0,1];z1=dia(b1_{\dot{0}}b1)*$
$a3(v[1], v[2]);v2=ep(u[1]);z2=a2(v2[2]);t2=[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*$
$[1, -uu;0,1];w1=[1, -1/uu;0,1]*[u[2], x[2];0,1];w2=[u[3], x[3];0,1];w3=$
$[u[4], x[4];0,1];w4=[u[5], x[5];0,1];w5=[u[6], x[6];0,1]*[1/u[1], 0;0,1]*$
$[1/uu, 0;0, uu]*[1, -uu;0,1];qq=add5(w1, w2, w3, w4, w5);z3=dia(t2, t2)*$
$ra5(qq);z=add3(z1, z2, z3);z=dia(adj, adj)*z;z=clean(z);z\}$




$a2(v[2]);t1=[1/u[1], 0;0,1]*[u[2], x[2];0,1];w1=[u[3], x[3];0,1];w2=[u[4], x[4];0,1]$ ;
$w3=[u[5], x[5];0,1];w4=[u[6], x[6];0,1]*[1/u[1], 0;0,1]*[u[2], x[2];0,1];qq=$
$add4(w1, w2_{i}w3, w4);z2=dia(t1, t1)*ra4(qq);z=add(z1, z2);z=dia(adj, adj)*$
$z;z=clean(z);z\}$
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$\{ra6(p)=local(kO, k1, z, z1, z2);p=nor(p);x=vector(6);for(j=1,6,$ $x[j]=$
$p[1,2*j]);kO=selO(x);k1=sel1(x);z1=if(k1, ra6e(p), 0);z2=if(kO, ra6n(p), 0)$ ;
$z=if(k1, z1, z2);z\}$
$\{rb6e(p)=local(adj, s, u, uu, v, v2, t1, t2, x, kO, k1, q, qq, w1, w2, w3, w4,w5, z_{i}z1, z2, z3)$;
$e=quadgen(5)$ ; $p=nor(p)$ ; $x=vector(6);for(j=1,6,$ $x[j]=p[1,2*$
$j]);k O=sell(x);k1=\max(1, kO);q=cut(k1,p);adj=res(k1,p);u=$
vector (6) $;for(j=1,6, u[j]=q[1,2*j-1]);for(j=1,6,$ $x[j]=q[1,2*$
$j]);uu=x[1]/u[1];v=ep(uu);t1=[u[1]^{(}-1), 0;0,1];z1=dia(t1_{i}t1)*$
$b3(v[1], v[2]);t2=[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];w1=[1, -1/uu;0,1]*$
$[u[2], x[2];0,1];w2=[u[3], x[3];0,1];w3=[u[4], x[4];0,1];w4=[u[5], x[5];0,1];w5=$
$[u[6], x[6];0,1]*[1/u[1], 0;0,1]*[1/uu, 0;0, uu]*[1, -uu;0,1];qq=add5(w1, w2, w3, w4, w5)$ ;
$z2=dia(t2, t2)*rb5(qq);z=add(z1, z2);z=dia(adj, adj)*z;z=clean(z);z\}$
$\{rb6n(p)=$ local $(adj, s, u, v, t1, x, kO, k1, q, qq, w1, w2, w3, w4, z, z1, z2);e=$
quadgen(5); $p=nor(p);x=vector(6);for(j=1,6, x[j]=p[1,2*j]);kO=$
$sel O(x);k1=\max(1, kO);q=cut(k1,p);adj=res(k1,p);^{I}u=vector(6);for(j=$
1,6, $u[j]=q[1,2*j-1]);for(j=1,6, x[j]=q[1,2*j]);t1=[1/u[1], 0;0,1]*$
$[u[2], x[2];0,1];w1=[u[3], x[3];0,1];w2=[u[4], x[4];0,1];w3=[u[5], x[5];0,1];w4=$
$[u[6],$ $X[6];0,1]*[1/u[1],$ $0;0,1]*[u[2],$ $X[2];0,1];qq=$ add4 $( 1J1, w2, w3, w4);Z=$
$dia(t1, t1)*rb4(qq);z=dia(adj, adj)*z;z=clean(z);z\}$
$\{rb6(p)=local(kO, k1, z, z1, z2);p=nor(p);x=vector(6);for(j=1_{\dot{1}}6,$ $x[j]=$
$p[1,2*j]);kO=selO(x);k1=sel1(x);z1=if(k1, rb6e(p), 0);z2=if(kO, rb6n(p), 0)$ ;
$z=if(k1, z1, z2);z\}$
print (123)
$\{dev(p)=local(a=length(p[1, ])/2, de)$ ; for $(i=1,$ $a,$ $de=de+r([p[1,2*i-$
1 $],$ $p[1,2*i];p[2,2*i-1],$ $p[2,2*i]])-r([p[3,2*i-1],$ $p[3,2*i];p[4,2*i-$
1 $],$ $p[4,2*i]]));$ de}
$\{e=quadgen(5);l1=8;l2=4;k=(l1+1)*(l2+1);sr=r([O, 1;-1,0])$ ; $nur=$
$r([e, 0;0,1])$ ; $taur=r([1,1;0,1]);idr=r([1,0;0,1]);del=r([-1,0;0,1])$ ;
$B1=r([2,0;0,1]);B2=r([2, -1;0,1]);B3=r([2, -e;O, 1]);B4=r([2, -e^{2};0,1]);B5=$
$r([1,0;0,2])$ ;
print(345);
$ZA3=ra6([1/e, -2,1, -1/e, 1/e, -2,1, -1/e, 1/c, -2,1, -1/e;0, e, 0,1,0, e, 0,1,0, e, 0,1])$ ;
$ZA4=ra6([e^{\wedge}(-2),$ $-2,1,$ $-1,$ $e^{\wedge}(-2),$ $-2,1,$ $-1,$ $e^{\wedge}(-2),$ $-2,1,$ $-1$ ;











$YY=matrix(l2+1, c);dd=(l1-l2)/2;for(i=1,$ $l2+1,$ $(for(j=1,$ $c,$ $YY[i,j]=$
$W[(i+dd-1)*(l2+1)+i,j])));YY=matimage(YY);dim=matrank(YY);print(dim)$ ;
for$(j=1, dim, print(YY[.’ j]))$ ; print $(YY[1, 1]/YY[3,1]);print($” weight $=$
$l1+2$”, ” $l2+2)\}$
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